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ABSTRACT 
 
 
 
Pineapple (Ananas cosmosus) waste is known as a byproduct of the pineapple 
processing industry and typically consists of residual pulp, peels and skin.  The liquid 
pineapple waste used in this study consists of sucrose (76.8%), glucose (12.6%) and 
fructose (10.5%).  Through an enzymatic hydrolysis process, the sucrose in the waste 
can be converted into glucose and fructose.  In this study, the conversion of sucrose 
to glucose was performed with the help of invertase enzyme.  PVA-alginate-sulfate 
beads were used as an entrapment matrix to immobilize invertase using entrapment-
crosslinking method.  RSM comprising Box-Behnken design was successfully 
applied in this study as a tool to evaluate the interactive effects and to obtain the 
optimum operating conditions for the enzymatic hydrolysis.  Four parameters were 
varied which was pH (4-6), temperature (40-60
o
C), agitation rate (100-200 rpm) and 
amount of immobilized beads (3-6 g).  Results revealed that the highest sugar content 
in the liquid pineapple waste was sucrose which was 79.6 g/L.  While for the cations 
content, potassium had the highest composition which was 2195.0 mg/L whilst 
phosphorus was the highest anion content with the value of 79.23 mg/L.  Meanwhile, 
the pH of the pineapple waste was 4.0.  Hydrolysis of the liquid pineapple waste 
showed that 95% of sucrose content in the waste was hydrolyzed to glucose after 3 
hours of hydrolysis and the overall glucose generated from the hydrolysis was 
approximately 1131% of its original content.  The optimum operating conditions 
derived via RSM were: pH 4.74, temperature 50.11
o
C, agitation rate of 147.68 rpm 
and amount of immobilized beads used were 4.45 g.  The experimental yield of 
glucose was found to be 111.42 g/L (850.5%) and sucrose 25.70 g/L (32.3%) under 
optimum conditions, which correlated well with the maximum predicted value of 
glucose and sucrose 110.13 g/L (840.7%) and 25.93 g/L (32.6%) respectively. 
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ABSTRAK 
 
 
 
Sisa nanas yang dikenali sebagai hasil sampingan daripada industri 
pemprosesan nanas biasanya terdiri daripada pulpa kulit, sisa dan kulit.  Sisa nanas 
cecair yang digunakan dalam kajian ini terdiri daripada sukrosa (76.8%), glukosa 
(12.6%) dan fruktosa (10.5%).  Melalui proses hidrolisis enzim, sukrosa dalam 
buangan boleh ditukar menjadi glukosa dan fruktosa.  Dalam kajian ini, penukaran 
sukrosa kepada glukosa telah dilakukan dengan bantuan enzim invertase.  Manik 
PVA-alginat-sulfat telah digunakan sebagai matriks perangkap untuk menyekat 
gerak invertase dengan menggunakan kaedah perangkap-silang.  RSM yang terdiri 
daripada reka bentuk Box-Behnken telah berjaya digunakan dalam kajian ini sebagai 
alat untuk menilai kesan interaktif dan untuk mendapatkan keadaan optimum untuk 
hidrolisis enzim.  Empat parameter telah diubah, antaranya ialah pH (4-6), suhu (40-
60
o
C), kadar pergolakan (100-200 rpm) dan jumlah manik sekatgerak (3-6 g).  
Keputusan menunjukkan bahawa kandungan gula tertinggi dalam sisa nanas cecair 
adalah sukrosa dengan nilai 79.6 g/L.  Untuk kandungan kation, kalium mempunyai 
komposisi tertinggi iaitu 2195.0 mg/L manakala fosforus merupakan kandungan 
anion tertinggi dengan nilai 79.23 mg/L.  Sementara itu, pH sisa nanas adalah 4.0. 
Hidrolisis sisa nanas cecair menunjukkan bahawa 95% daripada kandungan sukrosa 
dalam buangan dihidrolisis kepada glukosa selepas 3 jam hidrolisis dan glukosa 
keseluruhan yang dijana daripada hidrolisis adalah kira-kira 1131% daripada 
kandungan asalnya.  Keadaan optimum yang diperolehi melalui RSM adalah: pH 
4.74, suhu 50.11
o
C, kadar pergolakan 147.68 rpm dan jumlah manik sekatgerak 
digunakan adalah 4.45 g.  Jumlah hasil glukosa yang diperolehi melalui eksperimen 
ialah 111.42 g/L (850.5%) dan sukrosa 25.70 g/L (32.3%) di bawah syarat-syarat 
optimum, yang juga berkait rapat dengan ramalan maksimum nilai glukosa dan 
sukrosa 110.13 g/L (840.7%) dan 25.93 g/L (32.6%) masing-masing. 
